An emerging interest in cognition and motivation has recently involved the study of rate of change of self-efficacy and achievement goals. We used latent growth modeling (LGM) to test a structural equation model that involved prior academic grades, self-efficacy, mastery and performance-approach goals, and academic achievement measured over a two-year period. A sample of 228 (106 females, 122 males) of second-year students enrolled in mathematic participated in this study. Multivariate growth curve analyses indicated statistically significant effects of prior academic achievement on the intercept factors of the three mentioned constructs; prior academic achievement also exerted a negative effect on the slope factor of mastery goals, and a positive effect on mathematic achievement. Examination of the three trajectories showed increases in change in all three constructs. Evidence ascertained from this research investigation is informative in instructional policies and applied teaching practices.
Introduction
In the area of cognition and motivation, research has shown that personal self-efficacy (Bandura, 1986 (Bandura, , 1997 and achievement goal orientations (Ames & Archer, 1988; Archer, 1994; Elliott & Dweck, 1988; Harackiewicz, Barron, Pintrich, Elliot, & Trash, 2002; Pintrich, Conley, & Kempler, 2003) contribute to the predictions of learning in achievement contexts. One important progress that has been advanced recently involves examinations of rate of change of cognitive and motivational outcomes (e.g., Caprara et al., 2008; Phan, 2011b Phan, , 2012 . The methodological use of growth modeling procedures (Bollen & Curran, 2006; Duncan, Duncan, Strycker, Li, & Alpert, 1999; Hancock & Lawrence, 2006; McArdle & Nesselroade, 2003) , in particular, has enabled researchers to test and identify various developmental courses of internal cognitive and non-cognitive processes of academic learning. Consequently, as an extension to the mentioned inquiry, we decided to explore second-year university students enrolled in mathematic over a period of two years.
Theoretical Frameworks: An Amalgamation for Examination
The conceptual model we tested in this study, as shown in Figure 1 , is an amalgamation of two major theoretical frameworks: personal self-efficacy and achievement goals. Personal self-efficacy, central to Bandura's (1986 Bandura's ( , 1997 social cognitive theory, deals primarily with one's perceived sense of competence to execute required courses of actions. Self-efficacy governs one's choice of behaviors and aspirations, and the mobilization and maintenance of effort. Self-efficacy beliefs help determine how much effort individuals will expend on an activity, how long they will persevere when confronting obstacles, and how resilient they will be in the face of adverse situations. In general, self-efficacy has been reported to play a potent role in human agency in both academic and non-academic settings (Pajares, 1996b; Schunk, 1991 Schunk, , 1995 .
The achievement goals framework, similar to personal efficacy (Bandura, 1986 (Bandura, , 1997 , has received considerable attention in educational psychology. Over the past three decades, research development has resulted in different theoretical models of achievement goals: (i) the dichotomous model (Dweck & Leggett, 1988) indicating the categorization of mastery and performance goals; (ii) the trichotomous model (Elliot, 1999; Elliot & Church, 1997; Elliot & Harackiewicz, 1996; Harackiewicz, Barron, Pintrich, et al., 2002) categorizes performance goals into performance-approach and performance-avoidance goals; (iii) the 2  2 model (Elliot & McGregor, 2001; (Phan, 2010b; e.g., Tanaka & Yamauchi, 2001 ; e.g., Vansteenkiste, Simons, Lens, Soenens, & Matos, 2004) , whereas others indicated a null relationship (e.g., Dupeyrat & Mariné, 2005; Fenollar, Román, & Cuestas, 2007; Liem, Lau, & Nie, 2008; Senko & Miles, 2008; Sins, van Joolingen, Savelsbergh, & van Hout-Wolters, 2008) .
A similar pattern in findings has also been ascertained for the role of a performance-approach goal orientation, wherein some studies have indicated a positive effect on students' academic achievements (e.g., Church et al., 2001; Durik, Lovejoy, & Johnson, 2009; Harackiewicz, Barron, Tauer, et al., 2002; Phan, 2010a; Senko & Miles, 2008) , and others reported a null association betweem the two constructs (Dupeyrat & Mariné, 2005; Fenollar et al., 2007; Liem et al., 2008) . Consequently, given the inconclusiveness of the relations between mastery and performance-approach goal orientations and academic achievement, it is prudent for us to explore and clarify this theoretical positioning. Furthermore the exclusive study of the trichotomous model (Elliot, 1999; Elliot & Church, 1997; Elliot & Harackiewicz, 1996; Harackiewicz, Barron, Pintrich, et al., 2002) , in particular, the mastery and performance-approach goal orientations, has implications for instructional policies and applied teaching practices. There is research that has explored, for example, the specific contributions of both achievement goal types in totality (Phan, 2009a (Phan, , 2009b . This focus is prudent, given that both mastery and performance-approach goals may positively enhance students' learning in motivational contexts.
Our conceptual model, different from those tested in previous longitudinal and cross-sectional studies for self-efficacy (Bong, 2002; e.g., Pajares & Kranzler, 1995; e.g., Pajares & Miller, 1994; Skaalvik & Rankin, 1998) and achievement goals (e.g., Fenollar et al., 2007; Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000; Harackiewicz, Barron, Tauer, et al., 2002; Liem et al., 2008) signifies three major characteristics:
1) The initial states and rate of change of self-efficacy and mastery and performance-approach goals and their possible influences on academic achievement in mathematic.
2) The role of prior academic grades as an antecedent of self-efficacy and mastery and performance-approach goals.
3) The six time points of data collection and transitional period between Time 1 (T 1 ) and Time 2 (T 2 ). We contend that our investigation may provide theoretical and methodological contributions towards the study of trajectories and how students' self-efficacy beliefs and achievement goal orientations vary over time.
Trajectories of Self-efficacy and Achievement Goals
Our proposition entails a paradigm shift in research development, exploring short-term trajectories of students' mastery and performance-approach goal orientations as they transition from one academic year to the next. This emphasis enables us to consider and address some questions, for example: is there an increase in a mastery goal orientation, and likewise a decrease for a performance-approach goal, over the course of one's learning?
We propose a similar conceptualized positioning for personal self-efficacy, and query the states of stability/instability of this self-belief construct in university learning. There is empirical evidence to suggest that self-efficacy beliefs for academic learning change continuously as students progress and transition from one year to another (e.g., Caprara et al., 2008; Phan, 2011c) . Some researchers have contended that over the course of the secondary school and university years, students experience a myriad of emotional, physical, and psychosocial attributes. Peer pressure and the need to identify and affiliate socially with others, for example, may influence and shape students' academic self-efficacy beliefs (Britner & Pajares, 2006; Caprara et al., 2008; Harter, 1996) . Some students may prefer and spend unspecified amounts of time, attention, and effort expenditure on non-academic and/or extracurricular activities. Lowered interests and priorities in academia and learning may consequently result in students experiencing difficulties and/or lethargic behaviors, thereby negating a heightened sense of self-efficacy.
In essence, there is credence to suggest that various extraneous factors from environmental settings (e.g., peer pressure) may contribute to the shaping of students' self-efficacy beliefs for academic learning. Our research examination, although acknowledging the importance of external contributions, is more concerned with the identification of developmental courses of self-efficacy beliefs and achievement goal orientations. This focus may illuminate and advance our understanding of the nature and structure (e.g., stability) of cognitive and non-cognitive processes.
formed predominantly from personal enactive learning performances. Enactive performance accomplishments, derived from authentic experiential base, are the most influential source of information on individuals' self-efficacy beliefs. Performance-based successes in the face of adversity build a high sense of personal efficacy, whereas failures weaken and undermine self-efficacy especially when they occur at an early onset with early repeated failures having an adverse effect on the individual.
The prior academic achievement -efficacy relation is consistent and relatively clear (Bandura, 1997) , whereas the possible effects of a student's enactive learning experience on his/her achievement goal orientations require further examination. We do not know, for example, whether successful accomplishments in the completion of a task (e.g., satisfactorily completing 10 arithmetic questions involving algebraic equations) or a unit (e.g., satisfactorily obtaining an "A" grade with the calculus unit) make any difference to one's own orientations towards a particular achievement goal (e.g., mastery). Achievement in learning is based, in part, on normative evaluation and social comparison with others; however, one could also say that individuals' performances are subject to mastery criteria (e.g., "Can I successfully complete this task" YES/NO) and personal growth. Consequently, similar to personal self-efficacy, we query whether repeated successes, say, may shape the initial states and influences' subsequent trajectories in mastery and performance-approach goal orientations.
Self-efficacy, Achievement Goals, and Academic Achievement
From a longitudinal perspective, the study of prior academic achievement, self-efficacy, achievement goals, and current academic achievement can be studied in totality. Unlike previous cross-sectional (e.g., Liem et al., 2008; Pajares, 1996a; Pajares & Graham, 1999; Pajares & Kranzler, 1995; Pajares & Miller, 1994) and longitudinal (Bong, 2002; Phan, 2009b Phan, , 2011a Skaalvik & Rankin, 1998) studies, our integrated focus is more than just the establishment and validation of structural relations between theoretical variables (e.g., mastery goal  academic achievement). This examination of growth modeling testing (McArdle & Nesselroade, 2003) may provide methodological insight into the possible effects of change on to students' academic achievements. Rather than ascertaining proximal and temporal predictive effects, the conceptualization here details questions pertaining to the importance of stability/instability -for example: does one's own decline in self-efficacy beliefs lead to poor academic outcomes eventually?; and how does one's increasing inclination towards a mastery goal relate to his/her achievement in mathematic?
The Present Study: An Amalgamated Framework of Evaluation and Testing
The present study then, in conjunction with existing research evidence, involves the testing of a number of structural relations between prior academic achievement, self-efficacy, achievement goals, and achievement in mathematics. Based on similar analyses in previous LGM studies (e.g., Kim & Cicchetti, 2006; Odgers et al., 2009) , our postulation includes the following structural paths: 1) Prior academic achievement exerts positive effects on academic achievement, and the initial state and rate of change of rate for self-efficacy, mastery and performance-approach goals.
2) The intercept factor of self-efficacy exerts positive effects on academic achievement, and the rate of change for mastery and performance-approach goals.
3) The intercept factor of mastery goals exerts positive effects on academic achievement, and the rate of change for self-efficacy and performance-approach goals.
4) The intercept factor of performance-approach goals exerts positive effects on academic achievement, and the rate of change for self-efficacy and mastery goals. 5) Correlations are specified for intercept (e.g., self-efficacy and mastery goals) and slope (e.g., self-efficacy and mastery goals) factors.
Method

Participants
Participants were 228 (106 females, 122 males) first-year university students enrolled in a university in the Asia-Pacific region. The administration of the questionnaires and the collection of data were as follows: T 1 -prior academic results for mathematic (Unit Mat100) were collected in mid-December of first year of university; self-efficacy, mastery and performance-approach goal orientation measured at the end of January, T 2 , the end of April, T 3 , the end of August, T 4 , and the end of November, T 5 , of second year of university; T 6 -end-of-year mathematic results (Unit Mat200), the first week of December in second year of university. The specification of prior academic achievement at T 1 and final academic achievement at T 6 was deliberately set in order for us to validate the possible temporally displaced effects of prior academic achievement and mastery and performance-approach goals.
Instruments
Academic self-efficacy. Eight items of the self-efficacy subscale of the Motivated Strategies and Learning Questionnaire (MSLQ) (Pintrich, Smith, Garcia, & McKeachie, 1991; Pintrich, Smith, Garcia, & McKeachie, 1993) were answered on a seven-point Likert-type rating scale: 1 = "not at all true of me" to 7 = "very true of me". In the process of answering this questionnaire for the two occasions, Time 2 and Time 3, we asked the participants to situate their responses with reference to mathematic. Items include, for example: "I'm certain that I can understand what is taught in mathematic" and "I believe I will receive excellent marks in mathematic".
Achievement goals. The items for mastery (6 items) and performance-approach (6 items) reported in the Midgley, et al. (1998) article. Sample items included, for example: "An important reason I do my work in mathematic is because I enjoy it" (mastery scale); and "Doing better than other students in this mathematic is important to me" (performance-approach scale). Participants completed the two scales by indicating their agreement with each of the 10 items on a seven-point scale ranging from 1 ("strongly disagree") to 7 ("strongly agree"). We modified a few wordings to suit the context of university studies in mathematic.
Mathematic achievement. Academic achievement in mathematic in second year, Unit Mat200, was measured by using two indexes: participant's course work marks for mathematic (50%) and their final mathematic exam results. Prior academic achievement in first year mathematic, similar to mathematic achievement, was measured by using two indexes from Unit Mat100: course work marks (50%) and final mathematic exam results (50%). Furthermore, the contents are similar for both units, Mat100 and Mat200, with the former unit serving as a prerequisite.
Procedure
Instruments were administered in tutorial classes with the assistance of two assistants. Participation was voluntary and no remuneration was provided. We gave each participant an ID number (i.e., starting with 001A,….) and, in turn, explained to the total cohort the purpose of this number and the overall study, in general. Consequently, in assuring the issue of anonymity, we informed the participants the main protocols regarding confidentiality -that is, responses to the inventories would be locked in our offices and only the statistician analyzing the data would have access to this data.
Results
LGM is advantageous as it enables the study and testing of possible growth in repeated measures over time (Bollen & Curran, 2006; McArdle & Nesselroade, 2003) . To determine the shape of trajectories for the entire sample, we used LISREL to test three alternative models: ( , where the form of change over time is not specified a priori. With the non-linear growth model, the slope parameter for the first occasion was fixed to 0 (A[t 1 ] = 0) to allow a separation of the intercept and slope components, and the slope parameter for the last occasion was fixed to 1 (A[t 4 ] = 1) to provide a scale of measurement for the slopes. The slope parameters for the second and third occasions were freely estimated from the data.
A number of goodness-of-fit index values are provided by LISREL include, for example, the Chi-square statistic ( 2 ), the Steiger-Lind root mean square error of approximation (RMSEA) (Steiger, 1990 ) with its 90% confidence interval, and the Bentler Comparative Fit Index (CFI) (Bentler, 1990) , the Non-normed Fit Index (NNFI) (Bentler & Bonett, 1980) . Conventionally, models with CFI and NNFI values over .90 and RMSEA values below .06 are normally considered as being acceptable in fit (Byrne, 1998; Kline, 2011; Schumacker & Lomax, 2004) . In the subsequent sections, we report the  2 statistics, CFI, NNFI, and RMSEA.
Multivariate Growth Curve Analysis
Reliability values, means and standard deviations for prior academic achievement at T 1 , self-efficacy, mastery and performance-approach goals at T 3 to T 5 , and mathematic achievement at T 6 are presented in Table 1 . In our preliminary analyses, we noted that the kurtosis values for the measured indicators ranged from -.85 to 1.12, and the skewness values ranged from -.57 to .96; these values indicate a normal distribution of the data (Kline, 2005) . Examination of parameter estimates from Table 3 indicated five statistically significant structural paths: the effects of prior academic achievement on the intercept factors of self-efficacy ( = .48, SE = .11, p < .001), mastery ( = .57, SE = .12, p < .001), and performance-approach ( = .41, SE = .11, p < .001) goals; the negative effect of prior academic achievement on the slope factor of mastery goals mastery ( = -.36, SE = .09, p < .001); and the effect of prior academic achievement on academic achievement mastery ( = .30, SE = .09, p < .01).
For a mastery goal orientation, significant variance of both intercept (σ 2 = 2.17, SE = .29, p < .001) and slope (σ 2 = .88, SE = .24, p < .001) indicated the presence of significant individual difference in initial levels and change in mastery goals. Both intercept mean (M = 1.20, p < .001) and the slope mean (M = 2.31, p < .001) were www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 2, No. 2; 2012 significantly different from zero, indicating that students' mastery goal orientation increased over time. A similar pattern was also noted for a performance-approach goal orientation, with statistically significant variance for both intercept (σ 2 = 1.79, SE = .22, p < .001) and slope (σ 2 = .83, SE = .18, p < .001) factors. Both intercept mean (M = 2.51, p < .001) and slope mean (M = .46, p < .001) were positive and significantly different from zero, suggesting that students' performance-approach goal orientation increased over time. Finally for self-efficacy, significant variance of both intercept (σ 2 = 1.65, SE = .21, p < .001) and slope (σ 2 = .37, SE = .17, p < .05) indicated the presence of significant individual difference in initial levels and change in self-efficacy. Both intercept mean (M = 2.02, p < .001) and the slope mean (M = .77, p < .001) were significantly different from zero, indicating that students' self-efficacy beliefs increased over time. The intercept factor of mastery goals was positively related to the intercept factors of performance-approach goals ( = 1.28, SE = .18, p < .001) and self-efficacy ( = 1.17, SE = .17, p < .001). Similarly, a positive association was noted for the intercept factors of both self-efficacy and performance-approach goals ( = 1.21, SE = .16, p < .001). Overall, Figure 2 shows the trajectories of self-efficacy, mastery and performance-approach goals over the four occasions for the learning of mathematic. 
Regression effects on intercept
Prior acad achievement  Self-efficacy intercept .48 ** 
Discussion
This research study examined the developmental trajectories of self-efficacy and achievement goals in the subject area of mathematic. Furthermore, our examination involved the specification and regression of prior academic achievement as a possible antecedent of self-efficacy and mastery and performance-approach goal orientations. One notable aspect of our research, differing from previous investigations (Chouinard, Karsenti, & Roy, 2007; Diseth, 2011; Liem et al., 2008; Pajares & Miller, 1994; Phan, 2009a Phan, , 2010b , entailed a longitudinal focus in hypotheses and statistical testing. In general, the findings ascertained from multivariate growth modeling analyses support our hypothesized structural relations and previous theoretical tenets of the two theoretical frameworks. In this section of the article, we discuss the findings ascertained in relation to applied teaching practices for educators and teacher alike.
Trajectories of Self-efficacy and Achievement Goals
Inspection of the graph reported in Figure 2 indicates increase in growth of personal self-efficacy, mastery, and performance-approach goal orientations. Visually, there is a relatively steeper slope in change for a mastery goal orientation than that of personal self-efficacy or a performance-approach goal. Despite this small disparity, there is consistency in the rates of trajectories of the three constructs and this increase illuminates an important milestone during the undergraduate years. The evidence we obtained portrays a course of behavior and action that students may, collectively, manifest in their undergraduate studies. It is plausible to suggest that successful ongoing learning experiences at university, for example, may compel students to orientate towards a performance-approach goal orientation. In a similar vein, in-depth knowledge, interest, and intellectual curiosity may also instill ongoing positive self-efficacy beliefs for academic learning. Strengthened self-efficacy beliefs may, consequently, facilitate and mobilize students to seek more mastery in their learning and development of skills.
Other factors may also contribute to the increase in rates of change of self-efficacy, mastery, and performance-approach goals. Notably, we contend that the positive values placed in learning may stimulate and motivate students to expend more effort, and to resort to alternative cognitive strategies (e.g., deep learning approach) in their studies. Consistent with the task value component of the expectancy-value theoretical framework (e.g., Eccles et al., 1983; Wigfield, 1994; Wigfield & Eccles, 2000) , students' positive perceptions and valuing of engagement in a particular subject matter (e.g., "I feel really good about this subject, mathematic; I can see how this will relate to what I do later on") may account for behaviors and outcomes that accentuate the importance of deep, meaningful, and mastery learning. Similarly, one aspect for future consideration is the study and validation of other extraneous variables that could account for the varying patterns in trajectories of, say, personal self-efficacy beliefs. At present, apart from our emphasis on students' prior learning experiences, there is very little information about the prediction and explanatory powers of other non-achievement related outcomes. It would be of considerable interest, for example, to explore the impact of students' aspirations and long-term objectives on the rate of change of self-efficacy beliefs for learning and academic achievement.
Significantly, from a theoretical point of view, the evidence ascertained illuminates the instability of cognitive and non-cognitive processes in students' learning in higher education contexts. From an educational perspective, arising from this study, we contend that it is important for educators to consider pedagogical strategies and/or instructional policies that may accommodate students' needs to develop mastery and improve on skills and knowledge of key concepts. Notably, given the transient and varying nature of personal self-efficacy and achievement goal orientations, it is still an advantageous feat to consider these two theoretical orientations in students' learning processes.
Possible Antecedent of Self-efficacy and Achievement Goals
We obtained findings that emphasize the predictive effects of prior academic achievement on the intercept factors of self-efficacy, mastery, and performance-approach goals. Successful accomplishments in a mathematic unit, in this case, instill and strengthen students' self-efficacy beliefs for academic learning. Failure, in contrast, weakens students' resolve and self-efficacy beliefs, and could consequently lead to other undesirable outcomes and behaviors. This evidence is in accordance with existing research findings (Britner & Pajares, 2006; Lent et al., 1991; Liem et al., 2008; Pajares et al., 2007; Phan, 2011c ) and Bandura's (1997) theoretical tenets, indicating the potency of enactive learning experiences that may be subject to mastery criteria (e.g., "Am I good enough to obtain a Pass (Pass/No) for this practical component of the unit?"). More importantly, contributing theoretically to the study of self-efficacy, we emphasize the use of students' prior academic results to denote and reflect the notion of enactive performance accomplishments (Liem et al., 2008; Matsui, Matsui, & Ohnishi, 1990; Phan, 2011c) . This methodological approach (i.e., using students' actual performance scores) differs from the mentioned studies (e.g., Hampton, 1998; Lent et al., 1991; Lopez & Lent, 1992) and may, in our view, yield more of an accurate illumination of students' perceptions of their prior learning experiences. Asking a student, for example, to recall his/her prior learning experiences in a particular unit of study (e.g., "I recalled that I was always received good marks in Calculus") may reveal inaccurate judgments and perceptions. This issue of calibration is prevalent in self-efficacy research, and has been explored by a number of researchers (e.g., Pajares, 1996b; Pajares & Miller, 1994) .
Furthermore, similar to the impact on self-efficacy, we note that prior academic achievement exerted positive effects on both goal types. What is interesting, though, is that prior academic achievement influenced the slope of a mastery goal orientation, negatively, but not on self-efficacy or performance-approach goals. Students who reported personal successes in mathematic showed slower rate of increase in mastery goals compared to those who reported failures. This perplexed finding suggests that personal growth and mastery of skills entail some complexities, and may project varying trajectories over the course of learning. Similar to our previous mentioning, apart from personal performance accomplishments, we need to consider other variables that may also account and explain for the changes in achievement goals. For example, it may be commendable to explore the impact of, say, subject matter on students' adoption towards mastery and performance-approach goals. Mathematic is classified as a 'hard pure' subject discipline (Becher, 1987 (Becher, , 1994 and this categorization, in our view, may compel students to orientate towards a particular trajectory in mastery goals. Topical themes such as Algebra and Calculus, for instance, are theoretical in nature and, according to students, demonstrate very little 'relevance' and 'authenticity' to everyday settings (e.g., "How is this topic relevant for me in terms of finding work?"). Initial increase in a mastery goal orientation in mathematic may, consequently, lead to varying patterns that reflect decreases and stability over the course of time.
In a similar vein, we could also consider the nature of learning objectives and assessment tasks and criteria used in a unit that may accentuate disparate learning outcomes (e.g., mastery versus performance). The use of periodic high paced assessment tasks that emphasize normative evaluation in mathematic may, in this instance, encourage a sense of competition and inner desire to achieve academic excellence. Students may focus more predominantly on achievements for public recognition and other related outcomes (e.g., obtaining a score for university entry), rather than personal growth. Consequently, in the course of mathematic learning, students may gradually proceed to orientate towards performance goals. In this analysis, similar to stipulated learning objectives, we may wish to pursue this avenue of inquiry by exploring the possible varying trajectories of achievement goal orientations with different assessment tasks (e.g., an authentic assessment task).
Antecedents of Academic Achievement
We note that, consistent with previous findings (e.g., Liem et al., 2008; Pajares & Valiante, 1999) , prior academic achievement influenced current mathematic achievement. Individual success is more likely to result in an enhancement of academic achievement in mathematic; likewise, prior academic failure weakens one's current achievement. In this sense, personal successes and failures provide fruitful information for the gauging of future performance in academic learning. From an educational perspective, this finding may serve to motivate and reinforce students' positioning to persist in their studies. Repeated failures, for instance, should be perceived and viewed as a source of information for improvement and subsequent accomplishments.
In relation self-efficacy and achievement goals, our analyses yielded inconclusive and null evidence. Some previous research studies have, similarly, reported a null association between a mastery goal orientation (e.g., Dupeyrat & Mariné, 2005; Fenollar et al., 2007; Liem et al., 2008; Senko & Miles, 2008; Sins et al., 2008) and performance-approach (Dupeyrat & Mariné, 2005; Fenollar et al., 2007; Liem et al., 2008 ) and academic achievement. For self-efficacy, however, the non-statistical significance we obtained is in discord with existing theoretical tenets (Bandura, 1997; Pajares, 1996b) and empirical findings (Pajares & Kranzler, 1995; e.g., Pajares & Miller, 1994; Phan, 2009b) . The contextualized nature of learning tasks may, in our view, explain for the absence in associations between mastery, performance-approach, and self-efficacy and mathematic achievement.
In the area of self-efficacy, for example, there is theoretical emphasis pertaining to the importance of context specificity of self-efficacy (Bandura, 1997) . In this sense, according to Bandura (1997) , self-efficacy may operate at different levels of specificity -for example: global (e.g., "I feel confident that I have the perceived competence to complete this unit, Mat200"), problem (e.g., "I feel confident that I have the perceived competence to solve the 10 problems in Calculus for this unit, Mat200"), and task (e.g., "I am confident that I have the perceived competence to solve this mathematic problem -'4 cos 2 x -1 = 0'"). More importantly, however, explanatory and predictive power of self-efficacy is intricately linked to the tenet of constructive alignment between this construct and academic achievement tasks (e.g., "Solve this mathematical problem: '3 sin x -cos x = 1'"). 2012 The contention then, drawing from the self-efficacy inquiry, is the extent to which the notion of contextualization applies to one's achievement goal orientations. Does the contextualized nature of learning objectives and tasks relate to a student's mastery goal orientation? In particular, we need to consider the assessment and evaluation of both mastery and performance-approach goal orientations (e.g., descriptive open-ended items) within the contexts of learning tasks, objectives, etc. Judgment towards a preference for a specific goal type in educational settings may depend, in part, on the specificity of learning objectives and contents -for example, an orientation towards academic work, in general, versus an orientation towards a need for one to learn and master a new concept.
Associations between Self-efficacy and Achievement Goals
Our findings indicate positive associations between the initial states of mastery and performance-approach goals (r = .65, p < .001), a mastery goal orientation and self-efficacy (r = .62, p < .001), and a performance-approach goal orientation and self-efficacy (r = .70, p < .001). Non-statistically relations for the slope factors of self-efficacy, mastery and performance-approach goals were also noted from our analyses. This evidence, collectively, indicates the potent effects of personal self-efficacy (Bandura, 1997) . In the contexts of university learning, as indicated here, a heightened sense of self-efficacy is associated closely with the two types of goal orientations. Students who have positive self-efficacy beliefs about learning a particular subject matter (e.g., specialization in applied mathematic), for example, are more likely to orientate towards mastery (e.g., "I'm really interested to know more about this theme; it's very well-explained and interesting") and personal accomplishments for external purposes (e.g., "I need to obtain a good grade for this course in order for me to consider applying for the job with the UN"). In this sense, cyclically, students who reported a high mastery goal score also scored high self-efficacy and performance-approach goal scores. This pattern in findings is not uncommon, given the three theoretical constructs share a number of comparable characteristics, one of which is concerned with the positive impacts on academic achievement.
From an educational perspective, the interrelations between self-efficacy, mastery, and performance-approach goal orientations suggest a number of implications for applied teaching practices. There is extensive evidence that attests to the practicality of the three mentioned constructs in learning in various educational levels. In the contexts of university learning, for example, it is advantageous to cultivate a social milieu that accentuates the saliency of a mastery goal structure (Anderman & Midgley, 1997; Urdan, 2004) . The use of authentic assessment tasks that emphasize mastery, non-evaluative normative criteria may, for instance, help to stimulate interest and curiosity in students' learning. We may also choose to structure our teaching objectives and pedagogical strategies (e.g., cooperative learning) in order to encourage a non-performance goal orientation (e.g., "I like doing this task; it's really interesting that we get to interact with others to share ideas").
Interestingly, and this requires further emphasis, is the non-statistical significance in slopes between self-efficacy, mastery, and performance-approach goal orientations. To date, there is limited examination in relationships between the three theoretical constructs from a longitudinal perspective. Despite the lack in associations, there are a number of questions that could be asked and advanced for continuing research development.
In particular, what is of interest, for example, is an identification and account for the non-statistical relationships between, say, self-efficacy and a mastery goal orientation. What other related factors during the course of students' learning could act in tandem to facilitate an association between self-efficacy and mastery goals? What extraneous factors (e.g., students' valuing of a subject matter) could, similarly, combine with students' self-beliefs (e.g., self-efficacy, self-esteem) to account for the trajectories in achievement goal orientations (e.g., mastery)?
Conclusion
In conclusion, our research investigation offers theoretical grounding for further conceptualization into the relations between self-efficacy, achievement goals, and academic achievement. In particular, the findings that we obtained provide moderate support for the hypotheses relating to the trajectories of self-efficacy and achievement goals, as well as the role of prior academic achievement as an antecedent of cognitive and non-cognitive process outcomes. One notable aspect of our research investigation, for example, entails theoretical contributions of multiple-goals and multiple-trajectories of goals in university learning.
In the contexts of higher education, students adopt different goals and, consequently, project varied trajectories in the course of their learning. Different psychosocial factors, as well as personal learning experiences may influence students' self-beliefs about learning, and this impact may result in the adoption of different goal trajectories. From an applied teaching perspective, it is important for educators to consider the strengthening of self-efficacy and/or achievement goals (e.g., mastery) periodically by via means of various pedagogical strategies. In the area of self-efficacy, for example, Schunk and his colleagues have devised strategies that www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 2, No. 2; 2012 involved expert modeling (Schunk, 1987; Schunk & Hanson, 1985 , 1989 Schunk, Hanson, & Cox, 1987) and verbal discourse (e.g., ability: "You're very good at this, Tom!") (Schunk, 1982 (Schunk, , 1983 (Schunk, , 1984 . Researchers have also indicated that the environment at large (classroom, school), conveying different messages to students, makes certain goals for learning salient (Ames, 1992; Urdan, 2004; Urdan, Kneisel, & Mason, 1999) . Instructional policies relating to assessment tasks implemented, say, at a classroom level may accentuate a particular achievement goal focus; for example, the use of authentic assessment tasks in units is more likely to emphasize a mastery goal structure, encouraging individual growth and mastery of specific skills.
What is important, from a developmental perspective, is the sustaining of positive self-efficacy beliefs for academic learning over time. Mindful of the ongoing trajectories of self-efficacy (increase/decrease), we need to contemplate and encourage different alternatives that may assist learners to maintain their positive inner states and potentials (e.g., "I really positive about myself and what I can do in this unit, ECO101"). In a similar manner, it is of considerable importance for educators to foster and sustain appropriate goal types (e.g., a mastery goal) that could, in effect, stimulate deep and quality learning outcomes. One clear approach, as indicated from our research investigation, is the possible use of enactive performance accomplishments.
Despite the theoretical and methodological contributions made, we also note three major limitations that warrant further conceptualization and research development. Firstly, given our small sample size and the stringent specifications (e.g., a structural path/participants ratio) that LGM procedures stipulate (e.g., Bollen & Curran, 2006; McArdle & Nesselroade, 2003) , we could not include other achievement goal types in this research study. With a larger sample size, researchers could explore the trajectories of performance-avoidance and work-avoidance goals in different educational contexts. Questionably, it is important to compare and contrast the developmental courses of these avoidance goal types to those that may facilitate growth and positive performance outcome. Does the rate of change of, say, performance-avoidance goals decrease over time? What are some of the internal processes or external factors that could account for a decline in performance-avoidance goals?
Secondly, it is important that researchers pursue the study of initial state and rate of change of self-efficacy and achievement goals, taking into consideration the importance of contextualization. Researchers have suggested that the differing nature of subject disciplines may result in students adopting different study processing strategies (Smith & Miller, 2005) . This line of reasoning concerning differences in disciplines arises, in part, from the work of Becher (1989 Becher ( , 1994 where the author classified academic disciplines into four broad intellectual categorizations: "hard pure" (e.g., science involving, say, Physics), "soft pure" (e.g., anthropology), "hard applied" (e.g., computing), and "soft applied" (e.g., education). These categorizations entail different forms of knowledge; for example, English, as "soft pure", entails a holistic form of knowledge where learning is concerned with understanding and interpretation of ideas, and the establishment of coherence in structuring and argument (Smith & Miller, 2005) . Mathematics, as "hard pure", consists of knowledge that is cumulative and atomistic, and involves predominantly the learning of specific facts, principles, and concepts. The question then is whether, similar to the inquiry of study processing strategies, students also vary in their formation of self-efficacy or adoption of achievement goals. For example, do students have more inclination towards the adoption of mastery goals when they learn "hard applied" or "soft applied" subject disciplines? Subject disciplines such as Industrial design, textile and technology are more applicable to everyday living, stimulating, perhaps, more interest, intellectual curiosity, and attention. Because of this authentic relevance, we may expect students to feel more positive about their sense of self-efficacy, or to adopt a thinking that is related to mastery learning. Likewise, other "hard pure" subject disciplines may entail teachers using traditional assessment and evaluation methods, thereby by proxy encouraging students to adopt more of a performance-approach in their learning. It is of a theoretical contribution for us to examine, comparatively, the trajectories of self-efficacy and achievement goals in the context of different academic subjects.
Thirdly, methodologically, LGM is a powerful statistical technique that enables us to study rate of growth of theoretical constructs (Bollen & Curran, 2006; McArdle & Nesselroade, 2003) . In our research investigation, we examined the rate of change of self-efficacy and achievement goals over a period of four time points (T 2 -T 5 ). Ideally, from a theoretical point of view, it is important we consider additional time points of data collection and/or total time period. Developmentally, a two-year period may not provide an adequate picture of how academic self-efficacy changes its course. We noted in our investigation the instability of self-efficacy beliefs and achievement goals, but other unexpected trajectories could also eventuate. It would be of considerable interest, for example, for researchers to explore the developmental courses of students' self-efficacy beliefs and achievement goals over a transitioning period between the upper secondary school years and university. The transitioning period between undergraduate and postgraduate studies is also interesting, given completion of the former period of studies may provide students with enriching learning experiences and cognitive maturity.
Having said this we do note, however, that in social sciences research, ethical considerations and logistic reasoning often prevent researchers from engaging in longer periods of examination of theoretical constructs. One possible avenue of inquiry, in this instance, may entail qualitative emphases of students' internal cognitive (e.g., a mastery goal orientation) and non-cognitive (e.g., personal self-efficacy) processes in situ. In particular, rather than stipulating a formal process of administration and collection of data, researchers and/or educators could document students' self-efficacy beliefs and learning, say, in naturalistic classroom settings, periodically. This methodological approach may, in this analysis, provide more enriching information pertaining to the underlying trajectories of personal self-efficacy and other theoretical variables. 
